Capacitation-associated changes in protein tyrosine phosphorylation, hyperactivation and acrosome reaction in hamster spermatozoa.
The aim of this study was to evaluate the effects of Ca2+, BSA, NaHCO3 and PVA on the capacitation-associated time-dependent increase in protein tyrosine phosphorylation, hyperactivation, and acrosome reaction in hamster spermatozoa. Hamster spermatozoa when incubated in TALP, a medium that assists capacitation, showed a time-dependent increase in protein tyrosine phosphorylation that correlated with the capacitated state of the spermatozoa. An absence of Ca2+ or NaHCO3 in the capacitation medium delayed the phosphorylation of the proteins, but without both there was a significant decrease in the phosphorylation of the proteins throughout the period of capacitation. An absence of bovine serum albumin also caused a decrease in the phosphorylation of the proteins but this did not occur if polyvinyl alcohol was substituted for it in the medium. The percentage hyperactivation was not affected in the absence of bovine serum albumin if the medium contained polyvinyl alcohol. However, it was delayed in the absence of NaHCO3 and inhibited in the absence of Ca2+. The absence of NaHCO3 or bovine serum albumin had no effect on the acrosome reaction. These results show that hamster spermatozoa undergo capacitation-associated protein tyrosine phosphorylation similar to that of the spermatozoa of other mammals. However, hamster spermatozoa are unique in that the capacitation-associated protein tyrosine phosphorylation is not absolutely dependent on the presence of Ca2+ and NaHCO3. As far as we know, this study is the first to provide evidence that capacitation-associated protein tyrosine phosphorylation is linked to hyperactivation in hamster spermatozoa.